A small subset (n = 18) of highly discriminatory tests was derived from the feature frequency of 50 tests used in the study of 167 predominantly clinical Aeromonas strains. Seven of these eighteen tests were used to construct a flexible, dichotomous key, Aerokey II, for identifying clinical aeromonads: esculin hydrolysis, gas from glucose, acid from arabinose, indole production, acid from sucrose, Voges-Proskauer reaction, and resistance to cephalothin (30 ,ug 
During the past 20 years there has been a trend toward the recognition of mesophilic aeromonads as causative agents of human disease (27) . Concomitantly, there has been an increase in the numbers of clinical cases reported, originating with sporadic case reports of aquatic wound infections in immunocompromised individuals and expanding to numerous associations with disseminated disease (septicemia, meningitis, and osteomyelitis), gastroenteritis, and wound infections among pediatric and adult populations, both immunocompromised and otherwise healthy (17, 44) . This accumulation of information has attracted the interest of not only the medical community but also systematists and infectious disease researchers, as reflected by the publication of four review articles on aeromonads in just the last three years (2, 6, 27, 30) .
The taxonomy of aeromonads has also been constantly changing. Major taxonomic studies conducted over the last 5 years have provided some clarification of the systematics of aeromonads with respect to the number of DNA hybridization groups (genospecies) and phenotypic species (phenospecies) which currently exist among aeromonads (3, 4, 7, 24, 31) . There are now at least seven established or recently proposed taxa of the genus Aeromonas associated with human disease (Table 1) .
However, often the new additions to the genus Aeromonas have actually contributed to and even exacerbated the existing confusion in the taxonomy. A case in point is the species Aeromonas sobria. Originally proposed by Popoff and Veron in 1976 on the basis of a study of 68 mostly environmental strains, this species was found to encompass at least three separate DNA hybridization groups (DNA groups 7, 8, and 9) with the type strain, CIP 7433, residing in DNA group 7 (14, 39, 40) . However, later taxonomic studies of large numbers of clinical isolates revealed that all clinical isolates that resembled the A. sobria phenotype were found by DNA hybridization to actually reside in DNA group 8 (3, 4, 7, 14, 24, 31 (22) . However, the authors revealed in an addendum in proof to this proposal that clinical A. sobria (DNA group 8) was genetically identical to A. veronii (DNA group 10). The dilemma is that although the species A. sobria (DNA group 7) is indeed a valid one, it is represented by only a small number of environmental strains, including the type strain, CIP 7433. To (3, 7, 9, 25, 39) . There is also sufficient evidence to indicate that there are possibly species-related disease syndromes, such as the previously mentioned bacteremia with A. veronii bv. sobria (26) , pediatric diarrhea with A. caviae (1, 36) , aquatic wound infections with A. schubertii (11, 21) , and wound infections with A. hydrophila following the use of medicinal Biochemical phenotypic markers. Each strain was further examined for production of diffusible pigments on TSA; indole production (both Kovacs's and Ehrlich's methods); esculin hydrolysis; growth in KCN; acid production from arabinose, salicin, mannitol, and sucrose; production of gas from glucose; production of ornithine decarboxylase; String test (20) ; arbutin hydrolysis (16); and H2S production from cysteine with a modified gelatin-cysteine-thiosulfate (GCF) medium (43) . Additional phenotypic tests that have been associated with specific biotypes or used as potential virulence-associated markers were also evaluated. These were lysine decarboxylase production, the Voges-Proskauer reaction, hemolysis on TSA plates with 5% sheep blood by streaking and stabbing, hemolysis on TSA plates with 5% horse blood by streaking and stabbing, acriflavine agglutination (32), autoagglutination (29) , production of a CAMP-like factor (aerobically and anaerobically) (15) , cephalothin susceptibility (28) , and pyrazinamidase activity (9) .
Excluding the tests on the API-20E strip and those referenced above, all tests were performed by conventional methods (13, 34) based on the Janda modification (25) Comparison of test methods. Several of the tests (n = 11) used in the initial phenotypic analysis of these strains were performed by two or sometimes three different methods, or with different media formulations, in an effort to determine whether the results were comparable to each other. These results are listed in Table 2 (Fig. 1) . (Table 2) . It can be concluded that bile esculin hydrolysis agar, available in most clinical laboratories for the identification of Enterococcus spp., can be used for identifying aeromonads. However, it should be noted that the evaluation of two different rapid identification systems' esculin broth formulation, using these same strains, resulted in a large number of false-negative reactions (no black precipitate), and therefore the broth formulation is not considered comparable to the agar formulation pending further studies (7) .
The production of gas from glucose fermentation was evaluated by examination of an 18-h TSI slant as well as the conventional tube method using Andrade's broth with 1% dextrose and a Durham vial for detection of gas. The TSI slant and butt results were determined after 18 to 24 h at 36°C, while the Andrade's broth was incubated for 72 h at 36°C. All but one of the 167 strains tested yielded identical results in the two tests, with one strain being considered positive with TSI only, suggesting that the use of TSI for gas production is as sensitive as Andrade's broth with a Durham vial.
Susceptibility to cephalothin was determined by both the MIC dilution method (MicroScan) and the Bauer-Kirby agar disk diffusion method, and the only discrepancy was that three strains shown by the MIC method to be resistant to cephalothin were shown by the disk diffusion method to be susceptible. However, if resistance to cephalothin is to be used in Aerokey Il as a differential test, only the standard Bauer-Kirby method should be employed pending further evaluation. This recommendation is also made because of the possibility of other major discrepancies in the detection of cephalothin resistance by inducible P-lactamases of Aeromonas spp. when an MIC microdilution method (Vitek) is used (41) .
The following tests were performed both by conventional methods and with an API-20E strip: lysine and ornithine decarboxylase (API-20E versus Moeller's method); indole production (API-20E versus the conventional spot indole test on a 24-h culture grown on TSA with 5% sheep blood and Kovacs's reagent, but with all negatives confirmed by a conventional tryptone broth with xylene extraction and Ehrlich's reagent); Voges-Proskauer test (API-20E versus methyl red-Voges-Proskauer broth with the modified O'Meara method); and acid from arabinose, mannitol, and sucrose (API-20E versus Andrade's broth with 1% carbohydrate).
The results for the two decarboxylase enzymes were in close agreement for the two different methods, as were the results for indole, the Voges-Proskauer test, and carbohydrate fermentation ( Table 2 ). The API-20E formulation was often more sensitive, e.g., in the case of ornithine decarboxylation. This suggests that results obtained in these tests with API-20E strips (per the manufacturer's instructions) correlate very well with the results obtainable with conventional test media for identifying aeromonad species.
Because production of H2S by aeromonads has been a subject of controversy (18, 25, 31, 39) , three different methods were evaluated: a 72-h TSI agar stab, a 24-h H2S test on an API-20E strip (per the manufacturer's instructions), and a test using semisolid medium, GCF medium. This medium, a modification of an original Veron and Gasser medium, was inoculated by stabbing and then was incubated for 72 h at 36 + 1C and read at 24-h intervals. (43) . The differences in the percentage of strains positive by these three test methods were readily apparent, in that none of the 167 strains gave a positive result for H2S production with the API-20E strip and only 5 (3%) gave a positive result with the TSI slant ( Table 2) . With the modified GCF medium, 102 (61%) of the 167 strains were positive for H2S production. Further, the results obtained supported the H2S production test as one that can differentiate between the species, as originally stated by Popoffand Veron (39) and later supported by Janda (25) . That is, all of the SAS/TAXAN-phenotyped A. hydrophila and A. veronii bv. sobria strains were positive (100%) for H2S, while all of the A. caviae strains were negative. Therefore, production of H2S can be a useful test for identifying clinical aeromonads if modified GCF medium is used. Another controversial test is growth in KCN broth as first proposed by Popoff and Veron (39) . Although our results confirmed those of the initial study (39) as well as the later work of Janda (25), we found this test to be very subjective in its interpretation and both hazardous and labor intensive in its preparation (7) . The inherent discrepancies associated with the interpretation of growth in KCN broth and the detection of H2S production may explain, in part, the variance of our results compared with those of George et al. (18) (35) . Although Koch's postulates have not been fulfilled, promising research on animal models (19, 38) and virulence features such as hemolysin and pili (12, 23 ) is being done. Perhaps, when accurate identification to the species level is combined with ongoing and future studies on pathogenesis and epidemiology, we can begin to determine why only certain genospecies appear to predominate in clinical specimens, whether they are equally distributed in the environment, and most importantly what is distinguishable about those subsets of aeromonads within each species that appear to be capable of causing disease in humans. Such information will be invaluable in understanding the role of the immune status of the host and, perhaps, culminate in successful human volunteer trials.
